C. Savona-Ventura Operation Registers of the hospitals,3 together with published demographic data for the Maltese Islands.4 I obtained additional information from the religious-run hospitals: St Catherine of Siena Hospital (1961) (1962) (1963) (1964) (1965) (1966) (1967) (1968) (1969) (1970) (1971) (1972) (1973) (1974) (1975) (1976) (1977) (1978) (1979) (1980) , Zammit Clapp Hospital (1971) (1972) (1973) (1974) (1975) (1976) (1977) (1978) (1979) (1980) , and St Dominic's Clinic (1974) (1975) (1976) . Data was unfortunately not available for the early years ofZammit Clapp (1911 Clapp ( -1971 or for the military and naval hospitals: David Bruce Military Hospital and King George V Hospital .5
CAESAREAN SECTION IN PRE-TWENTIETH-CENTURY MALTA
Before 1891 Caesarean section in Malta was apparently limited to instances in which the pregnant woman died before giving birth. Post-mortem Caesarean section was a matter of concern for the medical profession and the clergy in Europe during the eighteenth century, and both the State and Church authorities enacted decrees requiring the operation to be performed so as to save the life of the foetus and ensure its baptism. The Maltese Islands have a long-standing Roman Catholic tradition which was maintained and respected even after they came under British rule with its contrasting predominantly Protestant tradition. The ecclesiastical authorities in Malta have thus for centuries been influential in civil matters. As early as 1575, Maltese midwives required a licence to practise from the Episcopal Curia, subject to a regular examination by the parish priest to assess whether the midwife was sufficiently versed in the administration of the sacrament of baptism. This licence remained a requirement until 1906.6 An example of such an examination is recorded for 1798, when the parish priest of a village in Malta testified that the midwife, Maria Calleja, had answered satisfactorily the questions put to her about the rites of baptism, abortions and Caesarean section.7 On 14 June 1788, Archbishop Fra Vincenzo Labini of Bitonto, Italy (1780-1807), published an edict to enforce the obligation to perform postmortem Caesarean section. 8 Parishioners were ordered on pain ofexcommunication to inform the parish priests of pregnant women who were in danger of losing their lives. Those who provided such information, or helped in any way, were granted an study. Malta: The Central Hospital (pre-1940), Cini Hospital (1940 Hospital ( -1949 , St Luke's Hospital and Karin Grech Hospital (post-1981); Gozo: Victoria Hospital (pre-1975) indulgence of forty days. Parish priests were to ensure that a Caesarean section was performed by securing the services of "a surgeon or, in his absence, a physician, a midwife, a barber or another person who wanted and knew how to carry out" the operation. In the absence of a capable person, the parish priest was obliged to perform it himself.
In 1802, the regulations of the Civil Hospital in the capital, Valletta, made it obligatory for the principal or senior surgeon "to render his assistance in difficult deliveries and to perform the Caesarean operation when required".9 It is uncertain whether the operation was to be performed on the living or only on the dead. In his series of lectures to medical students dated 1804, Dr Francesco Butigiec'0 dealt extensively with the history of Caesarean section on the living and reviewed the merits and weaknesses of the arguments of various authors for and against the operation. He recommended it to save the lives of both mother and child when vaginal delivery was considered impossible. He also advised it in cases of extra-uterine pregnancy, tumours in the pregnant uterus, and extrusion of the foetus into the abdominal cavity after uterine rupture. He commented that "thanks to the sound knowledge obtained from modern anatomical studies and confirmed by authoritative rational observations, many unfortunate mothers have been saved from the cruel jaws of death together with their babies". The advances in physiological and anatomical concepts show "how barbarous were the precepts of past obstetricians who taught that in an impossible delivery the life of the mother was to be spared in preference to that of the foetus ... without considering the availability of the means, gained by experience, leading to the conservation of the lives of the two individuals". The operative procedure was also described. The uterus was incised anterolaterally avoiding injury to the Fallopian tubes, the round ligaments and the main branches of the adjoining blood vessels. After extraction of the foetus and placenta, the uterus was left unsutured, but the abdominal wall incision was closed by waxed thread stitches. Dr Butigiec believed that with this technique there was no permanent damage to the uterus and referred to cases published abroad where multiple sections had been performed with satisfactory results. However, he advised that after getting the woman's consent and encouraging her to receive the sacraments, the practitioner should obtain a second medical opinion so that, if the operation was not attended "by a happy result, the surgeon could defend himself against an accusation of incompetence". It the event of the patient's death and save the baby if possible". A male child was born alive, but died after an hour. "l Another instance is recorded during the plague of 1813 when a senior Health Guard at the quarantine hospital in Malta "opened the body of a dead pregnant woman, under the direction of the physician, to enable the infant to be baptised".12 During the cholera epidemic of 1837 Dr G. M. Stilon "never neglected" to perform Caesarean sections on dead pregnant women, 13 while Dr T. Chetcuti records the extraction by Caesarean section of three living foetuses "who were immediately baptised by the chaplain". 14 In 1855, Dr G. La Ferla described another instance of a post-mortem section on a multipara with a very bad obstetric history in which her pregnancies had all terminated in stillborn premature infants. The mother died during her ninth pregnancy. At birth the infant had signs of life, but died soon after.'5 A controversy arose during the cholera epidemic of July 1867 when two police physicians practising in the capital city and a rural village refused to perform post-mortem Caesarean sections on two pregnant women who had died from cholera, because they adhered to a school of thought which held that, in cholera cases, the foetus pre-deceased the mother.'6 During the epidemics of the nineteenth century, cholera in a pregnant woman commonly brought on premature labour resulting in the birth of a stillborn child. However, foetal death prior to delivery was not inevitable. 17 As a consequence of the two cases reported above, the Archbishop, Mgr Fra Gaetano Pace Forno (1857-1875), issued a circular to parish priests in which he reminded the clergy that it was their duty to order medical practitioners to perform Caesarean operations whenever necessary so that no opportunity was lost of saving the offspring, or at least of ensuring that it received baptism. He also reiterated that when no physician was willing to perform the operation, the clergy were bound to call in a midwife or another expert person, or to perform it themselves.'8 The Archbishop's decree gave rise to a dispute over how reliable a non-professional's judgement could be in determining whether or not death had occurred. Furthermore, doubts were expressed as to the legality of opening up a corpse immediately after death, particularly by a non-professional, since Maltese law prohibited burials during the twenty-four hours after apparent death.'9 Following the circular, post-mortem Caesarean sections on mothers succumbing to cholera were performed by medical practitioners only. Within eight days, three post-mortem Caesarean operations on cholera victims were recorded with the extraction of live infants.20 There are no records of specific instances where Caesarean sections were performed by midwives, parish priests or lay people, though it is known that there were curates and midwives capable of performing the operation successfully in accordance with the rules of surgery.2' As late as 1883, Prof. S. L. Pisani in his lectures to student midwives told them that they had to be prepared to perform the operation on dead pregnant women in the absence of a doctor. He added that the operation could be performed as a last resort on a live woman as an alternative to embryotomy, and that a number of such operations had been performed successfully, but he did not state whether these had taken place in Malta.22 It is not known whether Prof. Pisani, who occupied the Chair of Midwifery at the University of Malta (1858-1880), ever performed the operation on a live woman, but he is recorded as having carried out a post-mortem section during the 1867 cholera epidemic on a woman who had died of the disease while in the fourth month of pregnancy; "the foetus outlived the mother for seven minutes and received baptism".23
During the nineteenth century there was a widespread desire amongst obstetricians to avoid craniotomy in cases of women with contracted pelvises. This brought about an increasing acceptance of Caesarean section in spite of its high maternal mortality rate, and initiated a medico-moral controversy between Catholic and Protestant medical schools of thought, the former favouring the infant, the latter the mother. To a lesser extent, these two views were evident in Roman Catholic Malta. October 1867, p. 3. 24 Cassar, op. cit., note 10 above.
circumstances. This pronouncement was repeated with papal approval in 1895. The European controversy of craniotomy versus Caesarean section continued up to the early years of the twentieth century, and was only resolved with the increasing safety of Caesarean operations.26
The first recorded Caesarean section on a live mother in Malta was performed on 28 May 1891 by Prof. G. B. Schembri on a woman who had cephalopelvic disproportion resulting from a rachitic pelvis. Both mother and child survived the surgery. Prof. Schembri occupied the Chair of Midwifery at the University of Malta (1880-1904). He had, in November 1890, performed under chloroform anaesthesia the first two laparotomies in Malta.27 The patient undergoing the first Caesarean operation was a dwarfish rachitic primigravida of 35 years. She had had her last menstrual period on 25 August 1890. Her doctor, Dr Zammit, consulted Prof. Schembri early on the morning of 28 May. Prof. Schembri examined the patient to find her cervix fully dilated in the presence of a markedly restricted rachitic pelvis. The foetus was alive. He therefore arranged for the transfer of the patient to the Central Hospital at Floriana (Malta) and at 20.00 hours, after consultations with Doctors Bonnici, Manche and Tabone, he decided in favour of a Caesarean section. Dr Cassar anaesthetized the patient, and a classical Caesarean section was performed. The eight-pound infant was born asphyxiated, but was resuscitated successfully. The uterus was sutured using silk in two layers. The patient's post-operative period was complicated by a fever of 103°F which came down by the sixth day. The sutures were removed on the eighth day and the patient was discharged after four weeks.28 As the Caesarean section rate rose, so there was a definite decrease in the maternal death rate in the Maltese Islands during the 1940s (Figure 2 ). This was a result of a drop in deaths due to sepsis and haemorrhage from the 373.2 per 100,000 births in 1937-38 to 78.3 per 100,000 in 1951-52. The social and medical changes that contributed to this have been previously reviewed and attributed to the greater availability of blood for transfusion and the introduction of asepsis and antimicrobials in the pre-and post-war periods.34 Caesarean section probably contributed only minimally to the lower mortality rate by reducing the incidence of prolonged labour which increases the likelihood of uterine rupture and sepsis. It seems probable that it was only up to a 2 per cent rise in the operation that the mortality rate was affected.
Caesarean sections in Malta have, in the majority of cases, been performed under general anaesthesia in hospital. The reasons for performing Caesarean operations have also changed over the years. Initially, surgery was undertaken to avoid problems with delivery and to manage cases of ruptured uterus. Thus in 1937-38 faults in the birth canal or an abnormal foetal position accounted for 24 cases (75.0 per cent), while ruptured uterus accounted for 7 (21.9 per cent). The incidence of ruptured uterus was reported in 1938 to be much too high and many patients were admitted in a moribund state as a result of mismanagement prior to reaching hospital.40 One Caesarean section was performed post-mortem on a mother who died following complications of eclampsia. The indications for undertaking Caesarean section showed marked changes fifteen years later . While problems in delivery (54.7 per cent) and ruptured uterus (16.0 per cent) remained important reasons for abdominal delivery, foetal and maternal indications accounted for 13.3 per cent each. In 1951-52, placenta praevia constituted the most common maternal reason for Caesarean section. In 1938, it had been undertaken for placenta praevia only in primiparae with closed cervix and severe haemorrhage when there was an interest in saving the baby's life. The routine treatment then was to perform tamponage when the cervix was closed. In lateral and marginal cases, rupture of the membranes was performed and a pressure bandage applied over the abdomen. In other cases when bleeding continued, a leg was pulled down with weights after internal or Braxton-Hicks version, or Willett's forceps were applied to the caput. In 1938 there were 12 cases of placenta praevia delivered in the government-run hospital in Malta, five of these were more or less central, two marginal and five lateral. None was delivered by Caesarean section. There were no maternal deaths associated with placenta praevia, but perinatal mortality was high, with 5 stillbirths and 2 early neonatal deaths. In The reasons given for undertaking Caesarean section at St Luke's Hopsital in 1961-62 showed a further rise in sections for foetal problems, particularly foetal distress and cord prolapse. This reflected greater supervision by hospital midwives and obstetricians during labour, and early diagnosis of intrapartum foetal problems. The condition of the mother accounted for 44.3 per cent of the operations, the majority for placenta praevia and severe hypertension, and three for accidental haemorrhage. There was a remarkable drop in the incidence of Caesarean section undertaken for ruptured uterus from 21.9 per cent in 1937-38 to 1.9 per cent in 1961-62 reflecting the greater awareness by general practitioners of the dangers of attempts at delivery in the patient's home in cases ofprolonged labour and an increased willingness on the part of the patients to give birth in hospital if complications were identified. The reasons for undertaking section in 1967 differed very little from those in 1961-62, though problems with delivery appear more important, accounting for 53.6 per cent ofcases. No sections were undertaken for ruptured uterus.
During showed a proportionately greater incidence of foetal and maternal indications with a correspondingly lower number of delivery problems. However, the differences were not marked. The rise in instances of the operation being undertaken for foetal indications was due to an increase in those performed for breech presentations and because of a poor obstetric history. The reasons given for Caesarean sections in 1988 showed a similar pattern to that of the previous index year.
CONCLUSIONS
Abdominal delivery is one of the oldest operations in the history of medicine. The first authentic account of the operation on a live woman in Europe was made by For many centuries the operation was reserved as a desperate, last resort to secure the child from a dead or dying mother. The outcome for both mother and infant was almost invariably fatal, though exceptions must have occurred. This was the situation which persisted in the Maltese Islands until the end of the nineteenth century. The civil and ecclesiastical authorities in Roman Catholic Malta ensured by regular edicts and hospital regulations that women who died during pregnancy or childbirth were delivered by post-mortem Caesarean section performed by the attending physician, midwife, or even the parish priest himself. With the advent of a free press in 1839, the problems posed by this state of affairs, provoked a controversy, which highlighted the possibility of someone medically untrained performing an operation on a woman who was still alive.
In spite of the seemingly increased popularity of the operation, opponents of Caesarean section were numerous, because of the high maternal mortality rate associated with it, a situation that prevailed until the latter half of the nineteenth century. Sam Merriman, in 1838, reported 13 recoveries out of 52 operations performed in Great Britain, while C. Kaysen, in a collected series of 338 Caesarean sections performed between 1750 and 1839, reported an overall mortality rate of 62 per cent and a hospital mortality of 79 per cent.45 This high death rate caused the morality of the operation to be questioned. Opponents of Caesarean section, who were mainly British and German, maintained that the mother's life was more important than that of the unborn child. Therefore, rather than expose the woman to the risk of death from Caesarean section they preferred to carry out a craniotomy, which was 48 It was not until the end of the nineteenth century that advances in surgical techniques combined with Lister's antiseptic methods, resulted in a considerable decline in the death rate following abdominal delivery. In 1888 it fell to 24.8 per cent. The surgical technique which brought this about was initiated by Edward Porro in 1876 who suggested amputation of the uterus after Caesarean section with fixation of the cervical stump in the abdominal wound in an attempt to diminish the danger of sepsis and haemorrhage. 49 The Porro operation went out of fashion when suturing of the uterus during Caesarean section became popular, thus enabling the uterus to be retained. Other doctors also suggested modifications in order to minimize the risk of infection. In 1906, F. Frank opened the abdomen and uterus through a transverse incision at the level of the internal os after uniting the cut edges of the parietal and visceral peritoneum to exclude the peritoneal cavity. This operation is the prototype of those performed today.50
The various modifications, combined with improvements in anaesthesia, antibiotics and easily available blood, decreased significantly maternal mortality following surgery. The fatality rate for Caesarean sections in National Health Service hospitals in the United Kingdom stood at 0. Now the operation is increasingly performed for a wide range of maternal and foetal indications. The accelerating rise in Caesarean section rates in most hospitals in developed countries is a matter for concern. In the Maltese islands, it was only after the middle of the twentieth century that Caesarean section became a regular feature of obstetric practice with a rise in the national rate. Prior to and after the Second World War, Caesarean section was an operation undertaken in cases of obstructed labour or ruptured uterus.
Over the past fifty years there has been a gradual increase in Caesarean section rates in the western world, and it is questionable whether this rise has been attended by a proportional gain in benefits to mother and child. In the Maltese Islands there has also been a gradual rise in Caesarean section rates since the 1950s which reached the high level of 12.6 per cent in the later 1980s. There are many reasons for this. The increasing safety of the operation for the mother since the 1940s has made such births a practical alternative to vaginal delivery, and the initial rise in the number of Caesarean sections was a consequence of efforts to reduce perinatal mortality rates. It was maintained after the development of antenatal and intrapartum monitoring techniques which identify impending foetal demise or damage, while the advances in neonatal care, especially of the pre-term infant, has resulted in a greater effort to decrease intrapartum trauma to the infant by performing more Caesarean deliveries. It is now possible to recognize a much greater percentage of those cases for which a vaginal delivery is unfeasible or undesirable. Probably most foetuses now being identified as showing evidence of distress would have survived without the benefit of advances in foetal monitoring. The question remains whether they would have been unnecessarily damaged by the birth process. It is difficult to assess what, if any, has been the contribution of the increasing Caesarean section rate to the decrease in perinatal mortality. These two trends, while evident in the countries studied, have not been uniform on an international, or even national scale. Two extreme examples are the USA and Dublin in the Republic of Ireland. While in both countries perinatal mortality rates have dropped during the period 1965-80, Caesarean section rates have soared in the USA but have remained virtually constant in Dublin.52 A 50 per cent drop in perinatal mortality over a ten year period associated with only a modest increase in Caesarean section from 8 per cent to 9.9 per cent has been reported from Newcastle, UK. 53 The correlation between perinatal mortality and operation rates in Europe was reported to be a weak negative one (r = -0.48) indicating that the practice of Caesarean section did not contribute much to the differences in perinatal mortality rates between the countries assessed.54 This study suggests that in the Maltese Islands there appears to be no relationship between decreasing perinatal mortality rates and Caesarean section rates greater than 6 per cent. Below this figure, an increasing Caesarean section may or may not have been a contributory factor in the fall in perinatal mortality. The 6 per cent figure is well within the WHO recommendation that "countries with some of the lowest perinatal mortality rates in the world have Caesarean section rates of less than 10%. There is no justification for any region to have a rate higher than 10-1 5%".5
The influence of Caesarean section on maternal mortality is less clear, though it appears from the present study that, while freer access to Caesarean section in cases of obstructed labour may have prevented maternal deaths from ruptured uterus, a rise in the Caesarean section rate greater than 2 per cent has little further effect in decreasing maternal mortality. In spite of the reported lower mortality rates resulting from surgery, Caesarean section still carries a definite risk of maternal death and morbidity. In the United Kingdom, the decrease in maternal mortality rates has been shown to be greater than the Caesarean section-related maternal mortality rate.56
High on the list of causes of death associated with Caesarean section are thromboembolism and anaesthesia accidents, both of which may be considered as related to the surgical procedure. Maternal mortality statistics from the Maltese Islands are difficult to assess satisfactorily because of wide annual fluctuations due to the small number of total births which occur on the islands each year. However, the three surgery-related deaths which occurred since 1975 were all directly or indirectly caused by the anaesthetic.
The rise in Caesarean section rates on the Maltese Islands has followed similar trends elsewhere, in line with modern aspects of obstetric practice. The main reasons for the operation in recent years appear to be problems with delivery and foetal considerations. In Dublin, the virtually constant 4-5 per cent Caesarean section rates during the period 1965-80 have been attributed to the strict adherence to the programme of active management of labour.57 The term dystocia or abnormal labour is vague, and includes abnormalities related to the birth passages, the foetus, and the labour forces. Misinterpretation of the process of labour often leads to an unwarranted Caesarean section, while termination of labour simply because an arbitrary time is set for the duration of the first and second stage may result in an unnecessary operation. The introduction of labour curves has contributed to early identification of abnormal labour patterns and intervention with oxytocin. This active management of labour has been shown to decrease the need for Caesarean section.58 On the other hand, centres which promote the natural process of labour avoiding intervention with oxytocin report Caesarean section rates of about 6-7 per cent, undertaken for conditions such as a brow presentation, transverse lie, cord prolapse, placenta praevia, non-progress with breech presentation, and severe preeclampsia. Such centres report a rate of oxytocin use of less that 1 per cent and a vaginal delivery rate with the use of instruments of 6 per cent.59 It is probable that changes in current obstetric practice can reduce Caesarean section rates for dystocia without affecting neonatal outcome.
Caesarean section is an accepted procedure in the event of foetal distress, but the definition of this ambiguous term remains problematic. A distinction must be made between foetal distress and the much more dangerous condition of foetal hypoxia. There can be no doubt that the introduction of electronic foetal heart rate monitoring in labour has resulted in an increase in Caesarean section rates for "foetal distress" in many obstetric units. With increasing experience in the interpretation of such monitoring, the diagnosis of foetal distress is reduced resulting in a corresponding drop in Caesarean operations for this condition.60 Concurrent use of foetal scalp blood sampling has enhanced the accuracy of diagnosis of foetal hypoxia and several doctors have reported a decrease in Caesarean section rates after this test was introduced.6' Breech presentation is another important reason for undertaking Caesarean section. Breech delivery is associated with a high risk of foetal morbidity and mortality, and Caesarean section has been advocated in the majority of cases.62 After further experience and studies, it has been suggested that, provided certain conditions are fulfilled, a considerable number, probably more than 50 per cent of breech presentations, can be safely delivered vaginally.63 Multiple gestation has also been associated with changing trends in Caesarean section rates, probably because of the high incidence of premature births and breech presentations in twin and triplet pregnancies, both of which are considered by many doctors as contra-indications for vaginal delivery. The role of Caesarean section in reducing foetal mortality and morbidity in multiple births remains questionable.64 The fear of malpractice suits, and the increased problems of maternity care, may result in precautionary obstetrics being practised if there is any indication of foetal risk, however minimal.
Active efforts must be undertaken and maintained by every maternity unit to keep Caesarean section rates to a safe minimum of about 10-15 per cent as advocated by the WHO.65 This can be achieved only by ensuring that well-trained personnel are present continuously in the labour ward, and that a constant monitoring of maternity care includes not only an examination of perinatal morbidity and mortality cases, but also an assessment of the reasons for undertaking Caesarean sections.
